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Behind Every Familiar Statistical Test is a Famous Statistician
Hla Myint Htoon 1, 3 , BDS, PhD, Yiong Huak Chan In this statement, Karl Pearson aptly describes the role of statistics in the pursuit of scientific knowledge. In their scientific endeavors, researchers conduct experiments, collect data, and often test hypotheses formulated as statistical significance tests. Some of the more well-known and frequently used statistical tests are given in Table 1 .
Each test bears the name(s), or initial, of the famous statistician(s) who devised it. This paper will provide a glimpse of their personal work and background, and introduce the human element connected with the stark statistical formula. The contributions of these statisticians extend far beyond the statistical tests identified in this article. We encourage the readers to use the links provided 3, 4 to learn more about these remarkable individuals and their unique, extensive and important contributions, not only to statistics and mathematics, but to a multitude of other areas and disciplines, including the physical and natural sciences, education, linguistics, history, psychology, agriculture, and genetics-to name a few.
Karl Pearson (1857-1936)
When confronted with an analysis involving categorical data, Pearson's chi-square test immediately comes to mind. Pearson was an English mathematician and the founder of the first university department of statistics in the world at the University College of London in 1911. Pearson is credited with establishing the foundations of mathematical statistics 2,4 . He was also an accomplished historian and studied German linguistics, literature and culture. The quote at the beginning of this paper is taken from his book "The Grammar of Science" (1892) 1, 5 , which was recommended reading by none other than Albert Einstein. 
Sir Ronald Aylmer Fisher (1890-1962)
When performing an analysis of an r×c frequency table, and when the expected cell frequencies are small and fail to meet the assumptions for a "large sample" chi-square test, Fisher's exact test 6,7 is recommended. A famous application of the test was an experiment in which a lady claimed she could tell which was added first to the cup, the tea or the milk. The rationale used to test the claim is fundamental to the notion of randomisation tests in the analysis of experimental data. Fisher is known as the father of modern statistics and experimental design. He developed the analysis of variance (ANOVA) 8, 9 as well as many ideas fundamental to modern statistical theory and applications. The F-test is so named in his honour. Fisher was also a renowned geneticist and biologist.
Quinn Michael McNemar (1901-1986)
McNemar's test is applied when an experiment involves a binary outcome observed on matched pairs or repeated measures on the same subject (e.g., before and after). Results are summarised in a 2×2 contingency table. McNemar was a renowned psychologist in the field of IQ testing 10, 11, 12 . He published 'The Revision of the Stanford-Binet Scale' (IQ test) in 1942. He held Professorships in statistics, psychology and education. Gosset 13,14 was known by his pen name 'Student' . Because he was prohibited by his employer -the Guinness brewery -from using his real name, Gosset published under the pseudonym "A. Student". He is famous for developing the t-distribution, which applies when performing hypothesis tests on means from small samples using the estimated standard deviation. His contribution gave birth to the ubiquitous t-test. In one biographer's words 15 , "It is difficult to overestimate the importance of this achievement. It has proven fundamental to statistical inference as it exists today, not only in the realm of estimation, but also in hypothesis testing and the analysis of variance." He was a close friend of both Pearson and Fisher, but it was Fisher who noted the usefulness of Gosset's t-distribution in relation to small sample data analyses. Gosset's involvement in barley cultivation led to speculation that design of experiments could be used to develop varieties resilient to changes in soil and climate. This idea occurs later in the work of Fisher 8 and Genichi Taguichi ("Experimental design", 1958).
William Sealy Gosset (1876-1937)

Frank Wilcoxon (1892-1965)
Wilcoxon's 16 contribution to non-parametric statistics, the Wilcoxon signed-rank and ranksum tests, are the non-parametric equivalents, respectively, of the one-and two-sample Student t-tests 17 These famous statisticians -and a multitude of others less notable -have provided researchers with invaluable insight and methodology in the design and conduct of scientific experiments, and powerful statistical tools for statistical modeling, parameter estimation and hypothesis testing. Nevertheless, in our zeal for statistical analysis, a not-so-subtle reminder by Sir Ernest RutherfordNobel Prize physicist -might serve as a cautionary guide for the ever thoughtful and judicious application of statistical methods:
"If your experiment needs statistics, you ought to have done a better experiment".
Sir Ernest Rutherford 2
